We present a new method of extracting multi-scale salient features on meshes. It is based on robust estimation of curvature on multiple scales. The coincidence between salient feature and the scale of interest can be established straightforwardly, where detailed feature appears on small scale and feature with more global shape information shows up on large scale. We demonstrate this multi-scale description of features accords with human perception and can be further used for several applications as feature classification and viewpoint selection. Experiments exhibit that our method as a multi-scale analysis tool is very helpful for studying 3D shapes.
Introduction
Due to the fast development of 3D scanning and modeling technology, triangular meshes are now widely used in computer graphics. Objects with fruitful surface details can be well captured and constructed into mesh form. The interests in analyzing the geometric information of meshes are ever increasing. This is the most important step for a variety of applications in computer graphics, computer vision and geometric modeling, such as shape retrieval, shape alignment, feature preserved simplification etc.
In shape analysis, the key is how to define intrinsic features which can well represent the model's characteristic. To ensure the intrinsic property, the features are often required to be invariant under rigid transformation and uniform scaling. Moreover, the extracted feature should be discriminative to other models especially with different type. Based on different feature definition, shape analysis method can be generally classified into two categories: global and local [1] . The former one focuses on describing the entire shape of the model with a so-called "shape descriptor". The methodology of 3D statistics like shape distribution and histogram is usually involved, while local geometric details are not concerned much. On the other hand, local method defines features based on local surface properties. Curvature and its related quantities are often used here.
There have been several publications about determining saliency or extracting salient features on meshes in the recent years.
[2] defined a measure of mesh saliency using a center-surround operator on Gaussian-weighted mean curvatures. This work incorporates insights from human perception, while the extraction of interesting feature parts is not their concern.
[3] defined salient feature as region with high importance and non-trivial local shapes. They proposed to extract salient features based on curvature from local fitting, but there is no scale specialty of features considered here. Shilane et al.
[4] presented a novel method to select regions that distinguish a shape by not only judging the shape itself. It is based on performing a shape-based search using each region as a query into a database. This method can reasonably select the regions which successfully discriminate the model with others, but the precondition is the availability of a shape retrieval environment. Recently, Chen et al.
[5] investigated the so-called 'schelling points' on 3D surface. These points have to be manually selected by the users beforehand on a training data set. Then features can be predicted on new shapes based on the prior knowledge.
In this paper, we present a method of extracting salient geometric features on multiple scales. It is more likely to analyze local shape properties, while global shape information is taken into account when the scale of interest becomes large (see Fig. 1 ). Although the definition of salient feature is also based on curvature and its variance, the curvature estimation is performed in a multiscale way. The salient features extracted on different scales represent different
